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Functional studies of resident microglia depend on the development of molecular tools allowing targeted genetic manipulations of this specific cell population. Endogenous microRNA (miRNA) can be exploited to achieve celltype specific expression of a transgene, by the incorporation of miRNA target sites in the transgene expression cassette. Here, we investigate if microRNA-9 (miR-9) regulated lentiviral vectors can be used to specifically target genetic modification to resident microglia in the rodent brain. Using a transgenic reporter mouse, we found that microglia lack miR-9 activity, while most other cells in the brain express miR-9. When we injected miR-9 regulated vectors into adult brain we found transgene expression specifically in cells with morphologies typical of ramified microglia. The majority of transgene expressing cells co-labelled with the microglia marker IbaI. Finally, we used this approach to visualise activation of resident microglia in an excitotoxic lesion model. In summary, the miR-9 regulated vectors described here is a straightforward and powerful tool that should have a broad use for functional studies of resident microglia.
